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If there is eupric oxide in the ore, it may be acted upon either by the sulphuric acid or ferric sulphate;
(3) CuO + H,SO4 = CiuSO4 + H30. (4)
A comparison of equations 1 and 2 shows that if the copper in the ore is in the form of cuprous sulphide, the electrolyte, after passing through the leaching vats, will contain exactly the same quantity of copper sulphate, ferrous sulphate, and free sulphuric acid as it did prior to electrolysis; and that it is, therefore, completely regenerated, and may be used again for the electrolytic decomposition. But if the copper is present in the ore partly as oxide1, it is evident from equations 3 and 4 that in this case the solution will be richer in copper, but poorer in respect of iron and sulphuric acid than it was before electrolysis. These equations do not take into account the possible reactions with base elements in then ore.
If a solution containing eupric and ferrous sulphates is electrolyzed in the presence of sulphuric acid, copper is deposited in preference to the iron. If the electrolysis is performed without a diaphragm between the electrodes, the ferrous sulphate* is oxidized at the anode to ferric sulphate, and reduced again at the cathode to ferrous sulphate. This represents a waste of energy, which appears as heat, and the electrolyte, as a solvent for copper, is not much improved. Ferric sulphate is a solvent of copper from its oxide and sulphide combinations; ferrous sulphate is not; it is therefore desirable to have as much as possible of the iron in the solution in the ferric condition, before again applying it to the ore, and this is brought about by interposing diaphragms between, the electrodes, and then passing the solution from the cathode to the anode compartment, or by permeating the solution through the diaphragm from the cathode to the anode compartment.
The scheme in the Kiemons-llalske process, at first contemplated roasting the ore containing the copper sulphides, at alow temperature, so as to oxidize the sulphide of iron which it contains, to ferric oxide, and to free the cuprous sulphide originally forming a constituent of copper pyrites in the ore. In the courses of the roasting some of the cuprous sulphide is converted into sulphate, but this only advances the process by the amount of copper sulphatixed.
Copper-iron sulphide*, as occurring in nature in the ore, is riot readily soluble in ferric sulphate HO that an impracticable long time is required to effect the solution of the copper, oven with exceedingly fine grinding, so that a commercial application of this method of leaching sulphide ores is not feasible under existing conditions. It is impossible to perform the delicate roast necessary to release the copper sulphide and oxidize the iron sulphide.tal order from the first to the last of the series, to compensate for the decrease
